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Waveguide phase shifter for microwave radio engineering - has disc \ 
set in parallel with the wide wall of the waveguide with a possibility ! 
of rotation 

GORDIN A N 89.06.05 89SU-4700565 
(92.09.15) H01P 1/18 
Ehaae_^shiftei^-contains rectangular waveguide (1) in which a 
metallic disc (2) is located in parallel to the wide wall. The disc is set 
on the rotation axis passing via the disc centre and the opening in the ! 
wide wall of the waveguide. The rotation axis is connected to the i 
c^txcO_^ementJ4) which can be made of a step, ^ootQ^ Metalii^ i 
Elate§45Xare located equidistantly on the discs'aHdperpendicular to i 
its surface. 

Electromagnetic wave passing to the input of the waveguide is 
propagated in it due to the presence of plates (5) and changes its 
phase as the wave path length changes. The value of the phase shift 
depends on the plate orientation w.r.t the waveguide longitudinal 
axis. 

USE/ADVANTAGE - For controlling phase shifts of EM waves in 
waveguide transmission lines and phased aerial arrays. Phase 
shifter has simple construction achieved by the use of a disc set 
parallel to the wide wall and capable of rotation. 

Bui. 34/15.9.92 (3pp Dwg.No.1/1) j 
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(54) BOJIHOBOAHbll?! (DA30B PALLIATE/I b 

(57) H3o6peTeHwe othochtca k ycTpoiiCTBaM 
CBH m MOxeT 6biTb ncno/ib30BaHO b bo/iho- 



boahwx TpaKTax A/ifl n3MeHeHMR<t>a3bi npoxo- 
A^mero ci/ima/ia. Ue/ibK) M3o6peTeHMfl flB/ineT- 
en ynpomeHwe KOHCTpyKunn. Bo/iHOBOAHbiCi 
4>a30Bpau4ate/ib coAepxnT OTpe3QK npflMo* 
yro/ibHoro BO/iHOBOAa 1, b kotopom ycraHOB- 
/ieH auck 2, KOTopbm napan/ie/ieH wmpokom 
CTeHKe OTpe3Ka npnMoyro/ibHoro BO/iHOBOAa 1 
n HMeeT B03Mo>KHOCTb noBopaMMBaibCfl. Ha 
AncKe 2 napa/i/ie/ibHo oah3 Apyrow k ocu Bpa- 
iueHM» ycTaHOB/ieHw MeTa/i/innecKne n/iacTM- 
Hbi 6, paccTO«HMe Me>KAy hmmm oahh3kobo. 
1 3.n. (Jwibi, 1 wn. 



H3o6peTeHne othocmtch k 06/iac™ paAM- 

OTeXHMKH CBH H MOXeT 6b!Tb MCnO/lb30BaHO 

Aia ynpaB/ieHUfl Be/iuMMHOw (J>a30Boro CABwra 

3/ieKTp0MarHMTH0fi BO/lHbl B BO/lHOBOAHblX J1M" 

HMflx nepeAann m (J>a3MpoBaHHbix aHTeHHbix 
peiueTKax. 

H3BecTeH bo j] h o boah bi \a (t>a30BpamaTe/ib, 
coAepxaiMMM OTpe30K npaMoyro/ibHoro bo/i- 
HOBOAa, nepe3 me/ib b y3K0iii crreHKe KOToporo 
BBeAeHa Awa/ieKTpMHecKafl n/iacTHHa. H3Me- 
HeHne (J>a30Boro CABMra nponcxoA^T npn 
nepeMemeHHn Ana/ieKTpMHecKOui n/iacTMHbi 
b BO/iHOBOAe. Tlpn nepeMemeHMM AH3/ieKT- 
pwHecKOii n/iacTUHbi b 06/iacTb 6o/ibujei7i 
KOHueHTpauHM 3/ieKTpoMarHMTHoro no/ifl yBe- 
/lMHMBaeTCfl 3aMeA/ieHne bo/ihw b BO/iHOBOAe 
m pacTeT 3ana3AbiBaHne. 

H3BecTHa« KOHCTpyKunfl npocTa b n3ro- 
TOB/ieHMM, nMeeT He3HaHMTe/ibHbie ra6apnT- 
Hbie pa3Mepbi, HaAexHa n AonroBeHHa. 

Oah3ko, Ha/iMHue A^/ieKTpMMecKOi/i n/ia- 

CTMHbl B BC/1HOBOAG M3MeHfleT K03({)<t)MMMeHT 

OTpa>iceHMfl npoxoAHunei* BO/iHbi b OTAe/ibHbix 
c/iynaflx ao ~ 15% (b 3aBncnMOCTM ot MaTepM- 
a/ia A^3/ieKTpMKa). A/ia /lymunx Maiepua/iOB 



AM3/ieKTpnKa, HanpuMep, KepaMMKa flT-5, ko- 

3(J)(})l/ll|M6HT OTpa>KeHMfl COCTaBMT 5"6%. l/l3Me- 

HeHwe K03<t>4>nuneHTa OTpaweHMH 3aBncni ot 
no/io>KeHMfl A^3/ieKTpMHecK0i/i nnacTUHbi b 

BO/lHOBOAe, HTO npMBOAUT K 33BMCMM0CTM 3M- 

n/urryAbi ot <J>a3bi curHa/ia, hto flB/i*eTca He- 
>Ke/iaTe/ibHbiM npn pa6oTe (J>a30BpainaTe/ifl b 
<t>a3npoBaHHbix aHTeHHbix peiueTKax. 

Han6o/iee 6/im3khm k npeA^araeMOMy 
M3o6peTeHMK) no TexHt/mecKOfi cylmhoctm m 
AOCTuraeMOMy pe3y/ibTaTy «B/iJieTCfl bo/iho- 
BOAHbm (J)a30BpamaTe/ib, coAepxaunni/1 npa- 
Moyro/ibHbiii bo/ihoboa/b kotopom pa3MemeH 
(J>a30CABnraK)iAMi?i 3/ieMeHT n3 nosopoTHbix 
MeTa/1/inMecKnx n/iacTHH, ocb BpaiueHUfl koto- 
pwx CB«3aHa c 3/ieMeHTOM ynpaB/ieHna. B 1/13- 
BecTHOM KOHCTpy K1411H ocu BpameHHH AByx 
nnacTMH napa/i/ie/ibHbi Apyr APyry v\ nepneH- 
AUKy/iapHbi ocu npflMoyro/ibHoro BO/iHOBOAa. 
YnpaB^flKDiMiiPi 3/ieMeHi k3>kaom MeTan/inMe- 
ckow nnacTUHbi Bbino/iHeH b bhag AByx KaTy- 
uli e k , pacno/ioxeHHbix opToroHa/ibHO, n 
nocTo»HHoro MarHUTa, ycTaHOB/ien hopo Mex- 
Ay hmmm, m 3aKpenneHHoro Ha tom xe ocm. 
OTCyTCTBMe B KOHCTpyKUMM 4)a30BpaunaTe/ifl 
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3/ieMeHTOB M3 AH3/ieKTpwMecKnx MaTepwa/ioB 
n03BO/15ieT CHM3MTb noTepii CBH-moiahoctm, a 
3/ieKTpoMexaHMMecKoe ynpaB/ieHne noBopo- 
tom n/iacTMH o6ecneMMBaeT OucTpofleMCTBue 
<t>a30BpaiuaTe/ifl. 

He^ocTaTKOM TaKoro <t>a30BpainaTe/ia «b- 

/IJfeTCfl C/lOXHOCTb KOHCTpyKUMM, o6yc/ioB/ieH- 

Ha» Ha^MHueM AByx napa/i/ie/ibnux ocew 
noBopoTOB m c/ioxHOCTb 3/ieMeHTa ynpaB/ie- 
HMA noBopoTOM n/iacTMH, o6ecneHMBa»omero 
Heo6xoAMMyio cwHxpoHH3aumo noBODOTa 
ocevi. 

Ha/iMMne b Bo/iHOBOAe AByx n/?acTMH, 3a- 
Kpen^eHHwx Ha ocax, npoxoAflmiix Mepe3 y3- 

KMe CTe H KM BO/lHOBOAa, npiiBOAMT K 

TpexKpaTHOMy yMeHbweHwio BbicoTbi bo/iho- 
BOAa, m, c/ieAOBaTe/ibHo, pe3KOMy CHMxeHMK) 
3/ieKTpnMecKofi npoHHocTu <J>a30BpamaTe/i«. K 
TOMy xe 3/ieKTpnMecKan npoHHocTb b kohct- 
pyKUMM <J)a30Bpau4aTe/ifl M3MeHfleTCfl b Awana- 
30He pery/inposaHMfl <|>a3bi, mto b p*Ae 
c/iynaeB flB/iaeTc* HeAonycTMMbiM. 

UenbK) npeA/iaraeMoro M3o6peTeHna ab- 
zifleTCfl ynpomeHne KOHCTpyKunn. 

nocTaB/ieHHan ue/ib AOCTi/iraeTCJi TeM, mto 
b bo/ihoboahom 4>a30BpamaTe/ie, coAepxa- 
meM npflisioyro/ibHbiM bo/ihoboa, b kotopom 
pa3MemeH <J>a30Bpamaioinni/i 3/ieMeHT, m no- 
BopoTHbix MeTa/i/)MMecKnx n/iacTMH, ocb Bpa- 
meHMj? KOTopux, npoxoA*maa Mepe3 CTeHKy 
Bo/iHOBOAa, CBfl3aHa c 3/i6MeHTOM ynpaB/ie- 
hi™, comacHo vi3o6peTeHwo, n/iacTMHbi 3a- 
Kpen/ieHw Ha MeTa/i/inMecxoM AwcKe 
nepneHAMKy/iapHo ero noBepxHocm, Ha paB- 
hom paccTOAHnn Apyr ot APyra, a amck pac- 
no/ioxeH napa/i/ie/ibHo uuwpoKofi CTeHKe 

BO/IHOBOAd M COeAMHeH C OCbK) BpameHMa. 

KpoMe Toro c ue/ibio yBe/iMMeHwa <J>a30Bo- 
ro CABura, amck Bbino/iHeH c AHaMeTpoM, paB- 

HbIM LLIMpMHe UJMpOKOM CTeHKH BO/1HOBOA3, 

To/iiAnna n/iacTMH d Bbino/iHeHa paBHOtf (0,01- 
0,01 1)Ae, a paccTOAHMe MexAy ri/iacTMHaMM c 
pdBHo (0,01 8-0,022) Ae, rAe Ae - a/imh 3 soyinbi 

B BO/lHOBOAe. 

>KecTKoe 3aKpen/ieHwe Ha MeTa/i/iuMe- 
ckom AncKe napa/i/ie/ibHbix h paBHo.OTCToa- 
ihhx Apyr ot Apyra n/iacTWH, ycTaHOB/ieHHbix 
nepneHAM K y/)fl P Ho noBepxHoc™ AncKa, paa- 
MemeHwe A^CKa napa/uie/ibHo wnpoKow 
CTeHke BO/iHOBOAa w nepneHAMKy/i fl p H o ocn 
spaiueHMfl n/iacTHH, npoxoAflme* Mepe3 ero 
ueHTp, o6ecneMUBa»OT CHMMeTpHMHocTb koh- 
CTpyKuwn <t>a30CABMraK)iuero 3/ieMeHTa c 
oahoCi ocbio Bpau4eHM5i, mto npMBOAMT k ynpo- 

IMeHMIO KOHCTpyKUMM. 

Pa3Mep AwaMeTpa AwcKa, To/iiAMHa n/ia- 
ctmh m paccTOAHHe Me^Ay hmmm onpeAe/iaioT 
A/iMHy nyTM 3/ieKTpoMarHMTHOM. bo/ihw npn 
TO/imiiHe n/iacTMH d>0,01lAe ne o6ecneMn- 



BaeTC« MaKCMMa/ibHWM (^asoBwii CABMr, a npw 
d<0,01 ^ 3<|)<J)eKTMBH0CTb pa6oTbi <j>a30Bpa- 
iAaTe/ifl CHMxaeTcw M3-3a B03HMKaK)tnnx Kpa- 
eabix 3<|><|)eKT0B Ha n/iacTMnax. n P ii Bw6ope 
o paccTo«Hw« C MexAy n/iacT^HaMn >0,022 ^ 
He o6ecneMMBaeTc« MaKCMMa/ibHuw <J>a30Bbu?i 
CABiir, a npu Bbi6ope paccTOflHiifl C mokav 
n/iacTHHaMM <0,08 Ae pa6oTocnoco6HocTb T a K - 
xe CHuxaeTc* vi 3 -3a KpaeBwx 3<|>(J)eKTOB Ha 
lu n/iacTMHax. 

B c/iynae ycTaHOBKM A^cxa c MeHboiuM 
AnaMeTpoM A/ifl no/iyweHMfl MaKCMMa/ibHoro 
<J>a30Boro CABMra Tpe6yeTCJi yMeHbiueHue ko- 
/iMMecTBa n/iacTMH, mto hphboamt k Hea^ex- 
ID tmbhoctm pa6oTw (J)a30BpaaiaTe/iR. 

TaKMM o6pa30M, 3a«B/uieMoe M3o6peTe- 
Hue MMeeT npn3HaKn OT/inmiTe^bHbie ot npo- 
TOTuna, o6ecneHMBa»otMMe AOCTuxenne ue/in, 
»B/iAK)meMCfl HOBbiM, 6o/iee bwcokmm pe3y/ib- 
TaTOM no cpdBHeHMto c TeM, KOTOpbiM- f\aej 
npoTOTun. 

ripn noncKe n3BecTHbix b HayKe u TexH^Ke 
peujeHMM, coBOKynHOCTb OT/iuHWTe/ibhbix npn- 

3H3KOB 3aflB^fleMOrO M306peTeHMfl He BblflB/ie- 

^ na. 

H3 Bbiujen3/io>KeHHoro c/ieAyeT, mto 3aflB- 
zifleMpe TexHUMecKoe peiueHne 06/iaAaeT ho- 

B M3 HOfl , CymeCTBeHHbIMM OT/lMHMflMM H 

06ecneMM B aeT no/iyMeHne no/ioxuTe/ibHoro 
ou 3(tx()eKTa. 

Ha MepTexe npeACTas/ieH BO/iHOBOAHbiPi 
<J>a30BpatAaTe/ib. 

<Da30BpamaTe/ib coAepxnT np*Moyro/ib- 

HbIM BO/IHOBOA 1 . B KOTOpOM Oapa/l/ie/lbHO UJM- 

^ POkom CTeHKe pasMeLueH MeTa/i/iMMecKUM A mck 
2. £mck 2 ycTaHOB/ieH Ha ocm 3 BpameHMA 
npoxoAflmeft Mepes LjeHTp A nc K a 2 m oTBep- 

CTMe B UJlipOKOtl CTeHKe BO/lHOBOAa 1. Ocb 3 

BpaiueHMA coeAMHeHa c 3/ieMeHTOM ynpas- 
™ nenm 4, KOTopbi* MoxeT 6biTb Bbino/iHeH 
waroBbiM ABMraTe/ieM. Ha A^CKe 2 nepneH- 
AMKy/iflpHo ero nosepxHocTii, H a pasHOM 
paccTOAHMM Apyr ot APyra ycTaHOB/ieHbi M e- 
Ta/i/iMMecKiie n/iacTUHbi 5. 
5 OasoBpamaTe/ib pa6oTaeT c/ieAyK)inMM 
o6pa30M, 3/ieKTpoMarHMTHaa Bo/ina, nociy- 
na»oma« Ha bxoa bo/ihoboa3 1, pacnpocTpaHa- 

eTC5? B HeM M M3-33 Ha/1HMH» n/iaCTMH 5 

ycTa hob/i eHHbix Ha A nc K e 2, M3MeHj?eT <t>a3y! 
t.k. M3MeHfleTCfl A/inHa ny™ npoxoxAeHwa 

3/ieKTpOMarHMTHOM BO/lHbl. n P H 3TOM 8e/lHMM- 

Ha <|)a30Boro CABura 3aBncuiT ot opuenTam™ 

H/iaCTMH 5 OTHOCMTe/lbHO npOAO/lbHOM OCM 

Bo/iHOBOAa 1. noBopoTOM AMCKa 2 no/iyMaK>T 

^ Heo6xOAHMblW <J)a30BblM CABI/IT. M l/l HMMd/lb HbIM 

4>a30Bb.Pi cABur 0° no/iyMaiOT np M no^oxeHMM 
n/iacTMH 5 napa/i/ie/ibHo npoAO/ibHow ocm bo/i- 
HOBOAa 1. CABur <j)a3bi 360° no/iyMaiOT npi^ 
no/ioxeHHM n/iacTHH 5 nepneHAMKy/ippHc 
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npoAO/ibHOM ocn. TaKMM o6pa30M t npeA/io- 
>KeHHbiM <t)a3oepau4aTe/ib o6ecneHHBaeT 
n/iaBHWM cABi/ir <pa3u ot 0° - 360° noBopo- 
tom flucKa, MMeiomero OAHy ocb BpaiijeHiM. 

flOCTOMHCTBOM npeA/10>KeHH0fi KOHCTpyK - 5 
MMM B CpaBHeHMM C npOTOTMnOM »B/lfleTC5l 

ynpomeHwe kohctpykuum, hto o6yc/iOB/ieHo 

CMMMeTpMHHOCTbK) KOHCTpyKUMM <t>a30CABH- 

raiomero 3/ieMeHTa, nocrroflHHo nepeicpw- 
saiomero OAHy n Ty *e nacTb h/iockoctm 10 
nonepeHHoro ceneHiifl so/iHOBOAa, xopowuM 
cor/iacoBaHueM ycTpoMCTBa. 

HsroTOB/ieH onwTHbifi o6pa3eu h npo- 
BeAeHbi ucnbiTaHMfl KOHCTpyKqnn <J)a30Bpa- 
maTe/ifl. Ha nacTOTe 10 ITu, pa3Mepw 15 
npAMoyro/ibHoro so/iHOBOAa cocTaBu/iw 
23x10 mm. BwcoTa n/iacTMH 6 mm, To/iinwHa 
n/iacTUH 0,3 mm, paccToaHtie Me>KAy n/iac™- 
HdMM 0,7 mm. no/iyneHo xopowee coBnaAe- 
Hue pe3y/ibTaTOB pacneTa c a 3 h h bi m m 20 
SKcnepuMeHTa. 



O o p m y /i a M3o6peTeHMA 



Bo/ihoboahum 4>a30BpaiMaTe/ib, coAepxa- 
imwm. OTpe30K npflMoyro/ibHoro BO/iHOBOAa. b 

KOTOPOM yCTaHOB/ieHbl C B03MO>KHOCTbK) HOBO- 

poTa MeTa/i/iMMecKne n/iacTUHbi, 0T/iMaio- 
iM m m c « TeM, hto, c qe/ibK) ynpoLneHH* 

KOHCTpyKUMH, BBeAeH AUCK, yCTaHOB/ieHHbIM 

napa/i/ie/ibHo ujhpokom creHKe Bo/iHoaoAa c 
B03Mo>KHocTbio BpameHMa, a MeTa/i/innecKne 
n/iacTMHw 3aKpen/ieHbi Ha Ancice napa/i/ie/ibHO 
OAHa APyrow u odn BpameHiifl A MCKa Ha paBHor/ 
paccTOAHMM Apyr ot Apyra. 

2. Oa30BpaoiaTe/ib no n. 1, o t n n h a k>- 

im m m c fl TeM, hto, c Ue/lbK) yBe/lMSeHMfl 
<|>a30Boro CABura, AnaMeTp AMCKa paBeH pa3- 
Mepy luwpoKOM ctchkm OTpe3Ka np«Moyro/ib- 

HOrO BO/lHOBOAa, TO/lLMMHa MeTa/l/lMHeCKMX ' 

n/iacTMH paBHa (0,01-0,01 1)/te, a pacc™*- 
Hue MexAy hmmm paBHo (0.. 01 8-0,22) A b , 

TAe Ae ~ AlHHa BO/lHbi B BO/lHOBOAe. 
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